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INTRODUCTION
Gender differences in earnings have been the topic of a great deal of theory and empirical research.
Virtually all of this work has noted that women's greater responsibility for children is an important factor in explaining why women earn less than men (see especially Victor Fuchs 1988; Jane Waldfogel 1998a; Francine Blau, Marianne Ferber, and Ann Winkler 2002) . Women with children are less likely to work in the labor market than other women or men, and, when they do work, they tend to work fewer hours and earn lower hourly wages. Although each of these specific aspects has been fairly extensively studied, surprisingly few studies have examined the cumulative impact of these three factors on women's long-term earnings. Yet, back-of-the-envelope calculations suggest that these costs may be quite substantial. For instance, in her book, The Price of Motherhood (2001) , Ann Crittenden estimates that college-educated women in the US sacrifice over $1,000,000 in lifetime earnings if they have children. In this paper, we use microdata from the Luxembourg Income Study (LIS) to investigate differentials in long-term earnings among women with children, women without children, and men, conducting separate analyses for less educated, moderately educated, and highly educated people in eight industrialized countries.
Using data on British women, Heather Joshi and Hugh Davies have conducted a large body of research on the cumulative effects of children on women's earnings. In this ground-breaking program of work, they used microdata from large longitudinal studies to simulate the lifetime earnings losses associated with having children for women with different types of characteristics. Their early work used data from the 1980 Women and Employment Survey and revealed that a typical woman with two children would give up nearly half of the lifetime earnings that she otherwise might have had, with these lost earnings due to reduced participation in the labor market, shorter hours of work, and lower wages, in roughly equal parts (Heather Joshi 1990; Heather Joshi 1992, 1995; Heather Joshi, Hugh Davies, and Hilary Land 1996) . In subsequent work, Joshi and her colleagues updated these analyses, using data gathered in the 1990s on a more contemporary cohort of women from the British Household Panel Survey. These analyses again showed that the typical woman, with a medium level of education, gave up roughly half the earnings she otherwise would have had upon having children; however, they also indicated that the earnings costs of motherhood were now much lower for highly educated women who had become increasingly likely to return to their jobs after childbirth and on a full-time basis Heather Joshi 1998, 2000; Hugh Davies, Heather Joshi, and Romana Peronaci 2000; Heather Joshi and Hugh Davies 2002 ).
Other studies have investigated whether the same patterns of foregone earnings are found across different countries. In her 1990 study, Joshi compares her results to findings of similar research carried out in the US (Thomas J. Espenshade and Charles A. Calhoun 1986; Charles A. Calhoun and Thomas J. Espenshade 1988) , though the methods are so different that the studies are not entirely comparable. In the one comparative study conducted to date, Hugh Davies and Heather Joshi (1994) compared the earnings foregone by British mothers from the 1980 survey to the earnings foregone by mothers in Germany, Sweden, and France. Their results suggest that there may be important differences across countries: foregone earnings of mothers were comparable in Britain and Germany but not in Sweden and France, where on average mothers had earnings much closer to non-mothers.
Further indirect evidence that earnings gaps may vary by country comes from the comparative literature on motherhood gaps in hourly wages and employment. This body of work finds differences across countries in the propensity of mothers to work and in their working hours and wages if they do work when compared to non-mothers and men (see, for instance, Susan Harkness and Jane Waldfogel [2003] ). This work also suggests that there may be large differences across countries in long-term earnings differentials among women with children, women without children, and men. However, with the exception of Davies and Joshi (1994) , no study to date has conducted comparable analyses across countries. In this paper, we fill this gap in the literature, using a large set of countries and recent data.
BACKGROUND

Reasons for the lower long-term earnings of mothers
In an accounting sense, three factors contribute to mothers earning less over their lifetime than nonmothers and men: First, they are less likely to work in the labor market than non-mothers and men.
Second, when they do work, they tend to work fewer hours, and finally, they tend to earn lower wages.
The effects of children on women's employment and hours decisions are generally explained in a labor supply framework, in which individuals decide how much of their time to allocate to labor, leisure, and home production. Among the factors that enter into this decision are the wage that the person could earn in the labor market (determined to some extent endogenously, as we discuss below), the costs of working, the income the person could receive if they were not working, and the value of the person's time if not in the labor market. Each of these factors helps explain why women with children tend to be less likely to work and tend to work fewer hours, than other women and men.
Theory predicts that mothers would work less than other women and men, to the extent that their wages are lower, their cost of working is higher (due to childcare costs), the value of their income outside of employment is higher (due to higher transfers from other household members or government benefits), and the value of their time in home production is higher.
The third source of mothers' lower earnings is the hourly pay differential between women with children and otherwise comparable women (and men). A growing body of research has investigated the motherhood gap in pay in the US and has found that women with children have lower wages than women without children (Martha Hill 1979; Fuchs 1988; Sanders Korenman and David Neumark 1992; David Neumark and Sanders Korenman 1994; Jane Waldfogel 1997a , 1997b , 1998a , 1998b Waldfogel 1995; Heather Joshi, Pierella Paci, and Jane Waldfogel 1999) . Studies of the pay effects of children in Nordic countries have been rarer but have tended to find that children do not have negative effects on women's wages (see James Albrecht, Per-Anders Edin, Marianne Sundstrom, and Susan Vroman [1998] for Sweden and Michael Rosholm and Nina Smith [1996] for Denmark). Studies in the Netherlands tend to find that children have a strong negative effect on women's wages, but this works primarily through reduced work experience and shifts to part-time work (see Cecile Wetzels
[2003] for a helpful overview; see also Siv Gustafsson, Eiko Kenjoh, and Cecile Wetzels [2003] ).
At least four types of explanations have been put forward to account for the motherhood gap in hourly pay. These explanations are not mutually exclusive; each may play a role in explaining the lower wages of mothers. The first, human capital theory (see, for instance, Jacob Mincer and Solomon Polacheck 1974; Gary Becker 1985; Solomon Polachek 1995) , points out that women overall generally have lower wages than men because they have lower levels of wage-enhancing human capital such as education or training; work experience; and job tenure. Women with children tend to earn even lower wages than other women because they take more time out of the labor market when they have children, and are more likely to work part-time, and for a new employer, when they do return to work. Thus, women with children have less work experience and job tenure than other women, and men, and earn lower wages as a result.
A second explanation for the lower wages of women with children has to do with various forms of trade-offs women make between wages and flexibility. For instance, women may choose jobs that offer part-time or convenient hours, and may trade off wages in return for these types of schedules. Or, women may look for other forms of compatibility (for instance, a location close to home). The wage costs of such trade-offs would be exacerbated if employers were monopsonistic and were able to set wages for mothers taking their desire for flexibility into account.
A third explanation for the lower wages of mothers has to do with differences in productivity or effort, whether real or perceived. To the extent that women still retain primary responsibility for children and the "second shift" of work at home, women who are taking care of children may bring less effort to the labor market (or may select jobs that require less effort) and therefore would be paid less.
Or, employers may view mothers as being less productive and may pay them lower wages because of that perception.
Fourth, the lower earnings of mothers may be due, at least in part, to selection. That is, women who have children may differ from childless women in important ways that are associated with their lower earnings and earning potential. For example, women who are less successful in the labor market may be more likely to decide to have children, to have larger numbers of children, and to withdraw from the labor market. This explanation suggests that women react to poor employment outcomes by choosing to invest their time in motherhood. In contrast, an explanation drawing from a rational expectations model would predict that those women who anticipate having children and anticipate difficulties in combining work and childcare would invest less in human capital and have lower wages as a consequence. Similarly, women who are on track to be higher earners may choose not to have children. Although their higher opportunity costs suggest higher-wage women would be more likely to work after they have children, something that would mitigate this selection effect on mothers' earnings, the relatively high rates of childlessness among highly educated mothers in all of our sample countries (see Appendix Table 3 ) is consistent with some differential avoidance or postponement of motherhood.
Taken together, there are numerous reasons to believe that women with children would have lower long-term earnings than other women and men. But, are there reasons to believe that these earnings differences would vary across countries? States differ in the policies that offer benefits to families with children and the extent to which the generosity of benefits is tied to employment or nonemployment. There is also variation across countries in "family-friendly" policies that help women reconcile their responsibilities at home and at work. The theories reviewed above provide ample reason to suggest that such family-friendly policies could mitigate some of the effects of children on women's earnings. For instance, job-protected maternity leave could raise women's participation and also their hourly wages by encouraging earlier returns and protecting against the loss of firm-specific capital.
Generous childcare provisions could also boost women's participation and wages by reducing interruptions in work and periods of part-time work. Policies that induce men to take more responsibility at home, such as extended parental-leave benefits targeted at fathers, could also potentially boost mothers' earnings if they reduced the demands placed on women at home. Thus, to the extent that these and other policies that affect women's employment or earnings vary across countries, the magnitude of the motherhood gap in long-term earnings could vary as well.
Welfare state analysts typically divide industrialized countries into three main regime types:
Anglo-American, Continental European, and Nordic (Gosta Esping- Anderson [1990] ; For a more gendered approach to welfare state regimes, see, for example, Jane Lewis [1992] ; Diane Sainsbury [1994] ; and Julia Aadams and Tasleem Padamese [2001] ). The Anglo-American group, which includes Britain and its former colonies, has welfare states that are characterized by a fairly high reliance on means-tested public assistance programs, in contrast with the Continental European or Nordic models that rely to a larger extent on social insurance programs and citizenship-based universal entitlements, respectively. A further point of difference is that Nordic and Continental European countries tend to have more fully developed family leave and childcare policies than the Anglo-American countries, although these policies are most generous and well-developed in the Nordic countries (Jane Waldfogel 1998a; .
Several studies have used LIS data to study gender differentials in employment and pay across regime types (see, for instance, Janet Gornick 1999; Elena Bardasi and Janet Gornick 2000; Jerry Jacobs and Janet Gornick 2001; Annemette Sørensen 2001) . Prior work has found that the ratio of female to male earnings has risen in countries from all three regime types in recent years but that gender pay gaps tend to be smaller in the Nordic countries, higher in the Anglo-American countries, and display a mixed pattern in the Continental European countries (see, for instance, Harkness and Waldfogel [2003] ). Some analysts have linked these patterns to differences in the family and equal opportunity policies offered in these countries, arguing for instance that the Scandinavian countries' strong female-male earnings ratios reflect at least in part their strong family and equal opportunity policies while the weak performance of the AngloAmerican countries reflects their weak policies (Heather Joshi, Pierella Paci, and Jane Waldfogel,1998; Waldfogel 1998a ).
Of course, differences in policies across countries are not the only reason why the motherhood gaps in women's short-and long-term earnings may vary across countries. Countries differ in many others ways. Differences in gender norms and the "gender order" are likely to be particularly important (Birgit Pfau-Effinger 1998), as are differences in labor markets and overall wage structures. We will not be able to test competing theories as to why the earnings differentials vary across countries. Nor will we be able to decompose differentials in long-run earnings into the separate components that may be due to lower wages, lower work hours, fewer weeks worked, selection into employment, or motherhood. Our aim is more modest: to determine whether such differences exist and whether different countries can be grouped in any meaningful way. In what follows, our main focus will be on the extent to which average earnings differ between mothers and other individuals by country and how these differences accumulate to create shortfalls in long-term earnings. With this information, we will examine whether the patterns in our data support the clustering of countries into the three regime types.
DATA AND METHODS
Sample countries from LIS
Our data come from the Luxembourg Income Study (LIS), a project in Walferdange, Luxembourg that brings together comparable microdata from a range of industrialized countries in one accessible location. In operation since 1983, LIS places particular emphasis on harmonizing the data, so researchers can estimate models using comparably defined variables. LIS also frequently updates its data, so the data we use are recent. However, since LIS does not gather the data itself, the data sets are sometimes missing specific variables, and sample sizes vary widely. 
Methods
Our aim in this paper is to calculate the average long-term earnings of women with children and to compare those with women who do not have children and men. To do so, ideally we would want to make period estimates, similar to the calculation of a total fertility rate, where we would choose a stylized life course, pick women who fit this profile, and calculate their average earnings at each age.
Note that in doing so, we would calculate the averages, including those individuals with zero earnings, because non-participation in the labor market, as discussed above, is an important source of earnings differentials. The differences in average earnings so calculated would be due to the three factors we have already outlined: differences in participation, hours of work, or hourly wages. However, in most of our countries, the samples are too small to support this approach. For this reason, we opt for a second best approach: estimating an OLS regression for annual earnings for all the women in our samples, regardless of their employment status, and then using the regression parameters to predict the expected value of earnings for women who follow a stylized life course.
2 This is the best estimate we can make of mean earnings of different groups in each country when sample sizes do not permit us to calculate averages outright.
The regression parameters from a cross-sectional OLS analysis of data allow us to estimate average earnings over the life course where the outcomes of older women with similar characteristics are assumed to provide a good estimate of what younger women with similar characteristics will look like in the future. Because children tend to live with their mothers throughout childhood, we can identify mothers who had children at the same age and control for fertility effects on average earnings over time. For other characteristics, identifying women who had similar experiences at similar ages is not possible because we lack detailed histories and cannot infer them as we can, to some extent, for fertility. As a consequence, important data limitations restrict the level of detail we can confidently include in our analyses.
We identify mothers by whether they have children resident in their household, but once the children have left the household, we no longer have information on them. This creates a problem in categorizing older women who do not have children residing with them, as we do not know whether they were mothers in the past or were always childless. For this reason, we do not use data on women above the age of 45. 3 We can identify from our data whether a woman worked in the past year and how much her earnings were, but we do not know how much she worked in prior years or how long she has been with her current employer. Thus, we cannot control for work experience or job tenure in our models. We also have very limited information on marital status; we know a woman's current marital status but not her past partnership history. As a consequence, we cannot match older women who formed partnerships at similar ages to younger women in our sample. To the extent that partnership status affects not just current employment and earnings but trajectories in employment and earnings, a control for current marital status is insufficient for our purposes.
In spite of their limitations, the LIS data are very well suited to the analysis that we carry out.
One important feature of the data is that we have measures of education for each of our countries. If we assume that completed education does not change much during adulthood, the lack of retrospective data is less of a problem. Although the specific details of the education variables vary by country, we are able to use these variables to establish three levels of education for each country: low education level generally refers to those who left school without receiving a qualification that would enable them to enter higher education (e.g., those with less than a high school education in the US); medium education level includes those who completed secondary school and may also have completed some higher education, but without receiving a bachelor's degree or equivalent (e.g. those with a high school degree or some college in the US); and high education level includes those with a bachelor's degree or its equivalent, or higher. Appendix Table 1 shows the distribution of our samples into these three categories, and we can see that in most countries, at least half of our sample women are classified as moderately educated. The only exception is the UK (25 percent).
4
A second important feature of the LIS data for our analyses is the information on gross annual earnings, defined as the person's own earnings from employment or self-employment during the prior year, measured in the national currency. We enter actual gross earnings into our models and do not take the natural log of the variable because we are interested in estimating the expected value of earnings for all women with a given set of characteristics and because we wish to include those women with zero earnings. When we estimated models with a logged dependent variable, recoding those with zero earnings to one before taking the natural log, the results were not substantively different. As a consequence, we do not log the variable so that parameter estimates can be more easily interpreted graphically and estimates of cumulative earnings can be more easily calculated. For women with children, women without children, and men, Appendix Table 2 shows the relevant components of annual earnings -the share participating in the labor market, and, where available, information on annual earnings, the level of participation and hourly wages of participants. It is clear from this table that there is a good deal of variation in the raw data across countries and education groups.
Finally, the LIS data contain information on the number and age of children in the household.
We use these data to distinguish mothers and non-mothers and to categorize mothers as having one child, two children, three children, or four or more children. We also construct variables for the number of years that has elapsed since the youngest child or children (up to the last four) were born.
Appendix Table 3 shows the means of the number of children by level of education. These mean values indicate that there is some variation across countries in the share of women who are mothers and in the number and ages of their children. Childlessness is relatively rare for less educated women in the Netherlands, the US, and Canada. Childlessness is most common among highly educated women in the Netherlands and the UK. In general, highly educated women have fewer children, while less educated women have more, but educational gradients differ substantially across countries.
Using these data, we estimate three OLS regressions of annual earnings for women aged 16 to 45 in each country, with separate models for the less educated, moderately educated, and highly educated, as detailed above. We use samples of women aged 45 or younger because of the concern mentioned earlier that many women beyond that age will have adult children whom we cannot identify in the data. 5 We include women beginning at age 16 because for the least educated group, this is the age when at least some women would enter the labor market. But when it comes to the moderately educated and highly educated group women do not enter employment until they are older. For this reason, when we graph or calculate earnings for the moderately and highly educated groups, we begin with ages 19 and 22, respectively.
We estimate a regression model, which takes the general form:
where a1 represents age, a2 is age squared, kj is a dummy that equals one if woman has j children, tkj represents the time since the j youngest child was born, and y i is the gross annual earnings measured in the national currency. We assume that age is related to average earnings in a curvilinear fashion, taking into account the well-known lifecycle patterns of employment and earnings, which tend to rise through the prime years and then fall as individuals cut back in anticipation of retirement. We experimented with age dummies, and this specification seemed to fit the data parsimoniously and well.
The OLS models of annual earnings provide the best estimates of average earnings for different groups of the population given our data limitations. Ideally the OLS models would contain variables that control for individual characteristics with dummy variables that identify each combination of age, parity, and age of children. We do not have sample sizes that are large enough to estimate such detailed models, and our models impose some rather strong assumptions about how average earnings differ across groups.
For example, we assume that age is related to average earnings in a way that is independent of fertility effects on average earnings (they do not interact). Despite these restrictive assumptions, the specification allows, but does not require, estimated gaps in average earnings between mothers and non-mothers to decline over time and allows for the rate of convergence with the earnings non-mothers (if there is any) to vary with the age and number of children.
We use the results from our regressions to predict average annual earnings for mothers and nonmothers in each country and at each age up to 45. We focus on two stylized cases of mothers -mothers who had one child at the age of 27 and mothers other who had two children, one at the age of 25 and a second at the age of 27. Finally, we run a similar set of OLS regressions for men from each country, but we exclude the child variables because, as outlined above, parenthood must be inferred by the presence of coresident children. A non-trivial percentage of men are non-resident fathers, and we cannot identify them in these data. These regressions are specified as follows:
where variables are defined as for women above. We use the men's regressions to predict average annual earnings for men at each age up to age 45, as well. These data provide a useful reference point, as arguably the earnings of mothers should be compared not just to non-mothers but to men as well.
Indeed, a case might even be made that the earnings of mothers should be compared to fathers. We do not take that approach here, but we note that if we did so, we would expect the average earnings gaps between mothers and men to be even larger than those we report here, since fathers on average earn more than other men.
These regression-based estimates of earnings provide a lot of information about gross annual earnings across different groups of the population. However, it is important to stress that the analyses we present here are primarily descriptive. They indicate the overall magnitude of earnings gaps in each
country among mothers, non-mothers, and men, and the extent to which these gaps vary across countries, but they cannot tell us the reasons for these gaps or for the differences in gaps across countries. As we discussed earlier, there are many possible explanations for earnings differences between mothers and other individuals, and we are not able to distinguish among them. More precise estimates of the causes of these foregone earnings and the shares due to selection, work experience, part-time work, and so on would require more detailed analysis of longitudinal data within countries.
There are many ways that mothers may differ from other women and men that we do not control for in our models. Thus, our findings describe earnings differences but should not be interpreted as the earnings foregone by mothers. It is unlikely that mothers, other women, and men, are fully comparable and would, if not for motherhood, have had the same earnings. If mothers are negatively selected into employment, measured earnings differences between mothers and non-mothers will be biased upward. Conversely, if mothers are positively selected into employment, the differences we identify will understate the actual earnings that would be lost as a direct consequence of motherhood. Isolating the unbiased effect of motherhood on earnings is not, however, the goal of our analysis. Controlling for the selection of mothers into employment would mean controlling for one of the many possible sources of cross-national differences in earnings. We are interested in describing actual earnings differences between mothers and other people cross-nationally whatever their cause, including differential rates of participation. Therefore, a sample selection correction technique (such as the Heckman method) is not appropriate for our analysis.
We should also note that our estimates tell us only about average gross annual earnings across different population groups; they do not tell us about the overall economic well-being of women (or their children). Net incomes are likely to be very different across countries, as is the relationship between gross and net incomes. Income sharing within households is likely to be very important as well: women who, in our data, have low gross annual earnings do not necessarily have low incomes -they could be receiving some income from other sources, such as government benefits or transfers from a husband or other family member.
RESULTS
Predicted earnings of women with different fertility histories
Figures 1 through 8 plot the predicted average gross annual earnings of women who have a medium level of education but different fertility histories, for each of our eight countries. The three profiles displayed in these figures are: women who have no children; women who have had one child at age 27; and women who have had two children, one at age 25 and one at age 27. Each figure also shows average annual earnings for men, to provide a point of reference; earnings are displayed in the currency of the country to facilitate comparison with previously published work on each country.
Although we set the maximum value for each graph to approximately 44,000-46,000 USD (using exchange rates from June 2000), it is important to stress that the scales are slightly different and may affect comparability. In the following section, we show women's earnings as a percentage of other women's and men's earnings, so they can be compared across countries more readily. Similar figures for less educated and highly educated groups are available from the first author upon request.
Looking first at results for the two Continental European countries, Germany and the Netherlands (Figures 1 and 2, respectively) , we can see that the average earnings of women drop quite substantially when they have a first child or second child. Although mothers' earnings are at their lowest right after childbirth, differences between mothers and non-mothers persist even at older ages.
We can also see that women without children earn more, on average, than those with children, and although their earnings lag behind those of similarly aged and similarly educated men, gaps between childless women and men are narrower than the gaps between mothers and childless women. The results for the three Nordic countries, shown in Figures 6 through 8 , illustrate yet another pattern. In all three countries, the differences in earnings between mothers and childless women narrow as children become older. In Norway ( Figure 6 ) the differences in the average earnings of non-mothers, mothers with one child, and mothers with two children are relatively small and the differentials looks similar to those found in the US. In Sweden (Figure 7 ) and Finland (Figure 8 ), however, average earnings are noticeably lower among women who have recently had their first birth, but the earnings of mothers who have a second child are similar to their counterparts with one child. In fact, at older ages, their average earnings marginally exceed those of mothers with one child. In all three countries, however, regardless of their fertility profile, women's earnings lag behind men's. The gender differences are not as wide as those we estimated for the Anglo-American countries, however. 
Cumulative earnings of mothers and others to age 45
How do the earnings patterns we have seen thus far translate into cumulative earnings differences across groups? That is, how much have mothers earned, on average, by the age of 45, relative to nonmothers in their country? To answer these questions, we used the regression results to predict annual earnings for each of our stylized groups (women with no children, women with one child born at age 27, and women with two children born at age 25 and 27) at each age and then summed them to produce cumulative gross annual earnings to the age of 45. Here, the assumption that an older woman with the same fertility history is a good proxy for what a young mother today will look like in the future determines the reliability of our results. Period estimates are less reliable when change is taking place (or has taken place) rapidly, and in many countries there have been large social changes in the past two to three decades. Because women, mothers in particular, have become more attached to the labor market over time, actual earnings gaps may prove smaller in the future than we are estimating. Our results should therefore be interpreted with that caveat in mind.
The results displayed in the left hand columns of Table 1 show that mothers in Germany, the Netherlands, and the UK have the lowest cumulative earnings relative to non-mothers. In Germany and the Netherlands, a woman who had one child at age 27 averages only 63 percent of a non-mother's earnings by age 45, and a woman who had two children at ages 25 and 27 has, on average, only 42 to 46 percent of a childless woman's earnings. Mothers in the UK look moderately better, ending up with 67 percent of non-mothers' earnings if they had one child at age 27 and 58 percent if they had two children at ages 25 and 27. But, they do much worse than in the other Anglo-American countries: in Canada, mothers earn 76 to 79 percent of non-mothers' earnings depending on how many children they had, and in the US, mothers earn 81 to 89 percent of non-mother's earnings depending on how many children they had. Despite its very different policy context, motherhood gaps in the US are similar to those in Nordic countries, where mothers earn between 80 and 91 percent of non-mothers, depending on the country and number of children. percent of men's earnings (depending on the country and number of children they have had). Women with children in the Anglo-American countries fare similarly, earning between 41 and 57 percent of men's earnings (depending on the country and number of children). Women with children in the Nordic countries tend to do better, earning between 56 and 68 percent of men's earnings (again depending on the country and number of children). Comparing mothers to men, we find that our countries are more similar to one another than when we compare mothers to childless women.
However, in both sets of comparisons, the Nordic countries stand out as having the smallest earnings gaps.
When it comes to women without children, there is less evidence of clustering into regime types. Here, Canada and the US fare the poorest, with non-mothers having cumulative earnings of only 64 to 69 percent of men's by age 45. Germany ranks at the top (94 percent) when it comes to childless women's earnings as a share of men's, a surprise given the low relative earnings of mothers in that country. Although the same explanations are often given for both the gender pay and motherhood gaps, our findings suggest that obtaining equality in female earnings by family status will not necessarily result in gender equality.
These results, and in particular the position of Germany, raise the question of differential selection into motherhood and non-motherhood across our countries. Certainly, selection into parenthood varies across countries (John Hobcraft and Kathleen Kiernan 1995) . Perhaps childless women in Germany do so well relative to men because they are a select group of particularly enterprising and well-paid women. Looking at Appendix Table 2 , we find that moderately educated, childless women in Germany have labor participation rates that are similar to men's, their gap in average hours per week is 3.64 hours (the lowest among the countries for which that data is available), and their hourly pay is 82 percent of men's. In contrast, moderately educated, childless women in the US have lower participation rates (a gap of 7 percent), and earn only 69 percent per hour of what similarly educated men do, even though their gap in hours per week is relatively low (5.17 hours). This suggests that women in Germany either work male patterns prior to motherhood or that women whose work resembles similarly educated males postpone or forgo motherhood in that country.
Differences by level of education
In the results presented thus far, we have focused on the moderately educated group, which represents roughly 25 to 69 percent of the women in our country samples. As noted above, we also calculated separate estimates for the less educated and highly educated in each country. We do not present the full results for these groups here because of space and because sample sizes in some countries, particularly for the less educated, are rather small. However, we find that the gaps in cumulative average earnings between less educated mothers and other women are generally similar to those that we found for moderately educated women. Except for the Netherlands and Germany, less educated women face motherhood gaps in long-term average earnings that are about the same or narrower than those of moderately educated women. Like the moderately educated, less educated mothers in Germany, the Netherlands, and the UK have the lowest cumulative earnings relative to non-mothers. In these countries, a less educated woman who had one child at age 27 has only 54 to 70 percent of a nonmother's earnings by age 45, and a less educated woman who had two children at ages 25 and 27 has only 39 to 57 percent of a non-mother's earnings. Less educated mothers in the UK fare better than those in the Netherlands and Germany but fare much worse than those in the other five countries. In the US, for example, less educated women earn around 88 percent of non-mother's earnings. Less educated mothers in the UK also fare even worse in comparison to the Nordic countries, but samples sizes for less educated women in these countries (as well as Canada) are very small.
Turning to the highly educated, we find patterns similar to those of the moderately educated, but for some countries (Sweden and Finland), motherhood gaps are similar or wider, and for others (Germany, the Netherlands, and Norway), they are narrower. For highly educated women in the Anglo-American countries, the cumulative earnings of mothers relative to childless women are higher for those with one child and lower for those with two. In the Netherlands, Germany, and the UK, mothers who gave birth to two children earn between 52 and 56 percent, of what similarly educated non-mothers earn. For the other five countries, highly educated women with two children earn between 67 and 83 percent of what non-mothers earn. Highly educated women with two or more children are relatively uncommon, however (see Appendix Table 3 ). For highly educated women with one child, there is less variation across countries; Germany, the Netherlands, and the UK do not stand out from the others to a great extent. The high earnings of highly educated mothers in some countries are likely due to the fact that they are more likely to be continuously employed (often full-time) than less educated women.
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Components of earnings
Our analyses thus far have considered gross annual earnings, which we can measure in a comparable way across each of our sample countries. It might also be of interest to examine the components of earnings -hours of work and hourly wages -and how the contribution of each of these components to the overall earnings gaps varies across countries. We cannot do so, however, because our data only contain information on current labor market variables. Without information on work histories, we cannot match older women to younger women with similar patterns of participation over time. This is important to consider in light of evidence from the UK that women who work part-time face pay penalties not just while they are working part-time but several years after they return to full-time work (Marco Francesconi and Amanda Gosling, 2005) . Not being able to control well for work histories means that period estimates of cumulative earnings based on models that control only for current hours worked would be difficult to interpret because we would be imposing a work history that we did not control for in our regressions. 8 Although we cannot include these variables in our models, an examination of the available data may be informative and provide some suggestive evidence. Table 2 shows the extent to which differences in the components of earnings for mothers and childless women vary by level of education and across countries. Among the less and moderately educated, mothers are far less likely to participate in the labor market than childless women in Germany, the Netherlands, and the UK. In all three countries, the participation rates of mothers are at least 19 percentage points lower. Among the highly educated, gaps are still high relative to mothers in the Nordic countries. Compared to less and moderately educated women in the same country, highly educated women in the US have relatively high motherhood gaps in participation. Regardless of education level, in Norway and Sweden, mothers and non-mothers generally have similar rates of participation. Unfortunately, information on average weekly hours worked is not available for any of our Nordic countries, so we cannot measure motherhood gaps in hours worked for these countries. For the five countries with information on hours worked, however, there is an hours gap between non-mothers and mothers in some countries. Regardless of level of education, hours gaps between childless women and mothers are especially large in Germany, the Netherlands, and the UK. Hours gaps are much narrower in Canada and the US, although for the highly educated, motherhood gaps are largest. Among moderately educated labor market participants, hourly wage ratios are above .90 for four of the five countries with information, and in the Netherlands, mothers actually earn slightly more per hour, on average, than non-mothers. There is more variation in hourly pay ratios for the less educated, but pay gaps are particularly narrow for less educated women in Canada and the US. For the highly educated, in each of the five countries for which we have data, mothers earn nearly the same or even more per hour than childless women. This is probably due, in part, to the fact that we are covering large age ranges and because, if highly educated women postpone their fertility, they will tend to be older than non-mothers. The results are also consistent with the hypothesis that highly educated women only participate when they can earn high wages.
Taken together, data in Table 2 suggest that a large portion of the motherhood gap in long-term average earnings can be explained by mothers' lower rates of participation and shorter working hours in Germany, the UK, and the Netherlands. Differences in hours worked appear to play less of a role in the US and Canada. Motherhood gaps in the US and Canada remain narrow because mothers, particularly less and moderately educated mothers, tend to work the same long hours that childless women do. In the three other countries for which we have data, there is ample room for longer working hours to narrow gaps. The Netherlands and the UK have both met European Employment Strategy's Lisbon targets for female employment rates of at least 60 percent by 2010, but these findings suggest that focusing on employment rates alone masks other important sources of earnings inequality.
CONCLUSIONS
Differences in the earnings of mothers and non-mothers are an important, but seldom measured, determinant of the economic vulnerability of women not just while they are raising children but, because pensions are often participation-and earnings-linked, well after children leave home (Nancy Folbre 1994). Our purely descriptive analyses provide a first indication of the extent to which the long-term earnings of mothers differ from those of non-mothers, and men, and how much those earning gaps differ across industrialized countries. In our best-case group, the Nordic countries, mothers with a Conversely, if mothers are positively selected, the earnings foregone could be higher than we predict.
Selection is likely to drive some of the results we see, and is likely to differ across countries.
Correcting for selection into motherhood would, however, remove one source of variation across countries.
At the other extreme, in our worst-case group, moderately educated mothers in the Netherlands and Germany have earned only 42 to 63 percent of non-mothers' earnings by age 45. The story for women in the Anglo-American countries is slightly more complicated. If we compare mothers to nonmothers, women in the UK are similar to women in the Netherlands and Germany, earning between 58
and 67 percent of non-mothers' pay. Mothers in Canada do better, earning only 21 to 24 percent less than childless women. And mothers in the US do even better, earning only 11 to 19 percent less than non-mothers in the long-term. In terms of motherhood gaps, the US is more similar to the Nordic countries than to the other Anglo-American countries.
However, when we compare the earnings of mothers to men, we find that the story changes, particularly for the US, where both mothers' and non-mothers' earnings lag considerably behind men's.
Thus, one important direction for future research is to consider more carefully how differences in mothers' and non-mothers' pay relate to overall gender gaps in pay. That we find large gender gaps for childless women in many countries suggests that women's greater responsibility for childcare is only part of a far more complex story. Unless childless women are less committed to work because they anticipate they will eventually withdraw or reduce their work hours or unless factors than caring responsibilities contribute to the gender pay gap, we would expect their earnings to be more similar to men's.
Another important direction for future research has to do with the extent to which higher education may buffer some of the effects of motherhood on women's earnings. The most recent work for the UK by Joshi and collaborators finds this to be the case. So, too, does recent work by Erin Todd (2001), analyzing hourly wage differences between mothers and non-mothers across a sample of LIS countries. Our analyses by education group provide some support for this, but only for some countries.
Nonetheless, given our concerns with the data and our reliance on period rather than longitudinal estimates, further work is needed. So too is further work on selection into parenthood, and how that varies by education level and across countries.
Another topic for future research is the role of policy in accounting for some of the differences across countries that we find here. The fact that we find countries clustering roughly by regime type indicates that such work may be fruitful, but does not point to which specific policies may be playing a role, especially given the similar motherhood gaps in both the US and Nordic countries. Countries differ on a host of policy dimensions, including labor market policies, leave policies, childcare policies, in-and out-of-work benefit levels, child benefit levels, and policies regarding the right to work parttime. In recent years, the Netherlands and the UK have been particularly successful at increasing the participation rates of women and mothers, but our estimates suggest that an emphasis on moving women into part-time jobs leaves them in a relatively inferior economic position. Having addressed participation without addressing the fact that women tend to work short part-time hours and for low wages in these countries, means that mothers' earnings lag well behind those of childless women and men.
But countries also differ in gender norms and the gender order. If we moved Finland's policy regime to Germany, we would not likely get Finnish-like participation rates among German mothers, at least in the short-term. We cannot, on the basis of these estimates, conclude that generous work supports cause high participation rates or narrow motherhood gaps. Moreover, countries differ in terms of overall labor markets and wage structures, which could be particularly important in understanding the type of pay differentials analyzed here. The extremely large part-time pay gap in the UK is likely to contribute to the differences that we estimate because mothers are more likely than other women and men to work part-time (Francesconi and Gosling 2005) . In addition, a series of studies by Francine Blau and Lawrence Kahn (1992; have found that to a large extent, the difference in the gender earnings gap across countries can be explained by the difference in the extent of earnings inequality across countries. Although our findings and those of an earlier study by Harkness and Waldfogel (2003) suggest that this explanation does not fit as well when it comes to explaining differences in motherhood gaps in pay across countries, it is nevertheless worth considering in future research.
Although our work has moved beyond prior work by analyzing the long-term cumulative earnings of mothers, using comparable and recent data from eight industrialized countries, much more remains to be done. Our estimates of long-term earnings rely on the assumption that the earnings of mothers aged x with a child aged y, t years from now, can best be estimated by examining the current situation of mothers aged x+t with a child age y+t. Cohort change, particularly changes in rates of participation in higher education and labor market, can make this kind of prediction strategy problematic. Clearly, longitudinal analyses with more detailed information are needed to measure longterm differences in earnings across different groups of women more precisely.
Finally, our results have simply documented differences between groups across countries. We have not modeled earnings equations or sought to understand the extent to which a woman loses three anonymous referees for their valuable input. All remaining errors are our own. 2 Another option would be to conduct microsimulation analyses, as Joshi (1990) do, but we lack the data to do so, since our data are cross-sectional. 3 We also cannot use data on women who are not the head of the household or the spouse or partner of the head, since for those cases we cannot identify whether the children belong to the woman or someone else. 4 The UK data only contains information on the age a person left full-time education so the education measure is less precise than for other countries. 5 We also experimented with models only to age 40 and found that the results were basically similar to those reported here.
6 Although the earnings for US women may look low, they actually are quite comparable to those found in other analyses. For instance, a recent General Accounting Office (2003) study found that women's annual earnings were about 44 percent less than men's, in large part because women had lower participation rates and lower hours of work (as well as lower hourly wages).
7 It may also be due to the fact that some highly educated mothers put off having children until later ages, and their earnings are higher as a result of that decision. The fact that our specification is restrictive and we do not interact fertility with age means we cannot test for this possibility, however. 8 The same problem arises when we use the results from older women as a proxy for younger women.
To the extent that the participation rates of mothers has changed over time, older and younger mothers 
